Rigidity and catalepsy after injections of muscimol into the ventromedial thalamic nucleus: an electromyographic study in the rat.
The cataleptic state induced by injection of the GABAmimetic drug muscimol into the rat's ventromedial thalamic nucleus (VM) was examined using an electromyographic (EMG) approach. Muscimol in doses up to 50 ng/0.5 microliter injected into the VM induced a tonic EMG activity in the gastrocnemius muscle which is considered to be a measure of limb rigidity. This tonic EMG activity was found to be dose-dependent, GABA specific and locus specific. By recording EMG signals from chronically implanted electrodes in awake, unrestrained rats it was shown that muscular reactions serving to maintain the animal's static equilibrium were intact in the state of VM induced catalepsy. However, animals were unable to initiate movements or locomotion even when they were forced by strong external stimuli. It was found that the animals' immobility was due to an inability to induce a phasic activation of their muscles whereas tonic activation still occurred. It is concluded that the rat's VM is part of a neuronal chain conducting information relevant for the expression of limb rigidity, the VM is involved in the central mechanisms responsible for the phasic activation of a set of muscles.